Introduction: Leprosy is a potentially disabling infectious disease that evolves into emotional issues due to the prejudice that persists about the illness. The endemic has declined substantially with multidrug therapy (MDT) in the 80's; however, new demands associated with the reduction of stigma and the improvement of the affected people's quality of life have emerged. In Brazil, leprosy is still a public health problem. Piauí is the second state in the Northeast in prevalence and detection, and Teresina is a hyperendemic city. This study aimed to analyze the health-related quality of life (HRQoL) of people in treatment for leprosy in Teresina/PI. Methods: An observational study was conducted using the SF-36 (a specific questionnaire for assessing quality of life), which sought the determinants of poor quality of life among people with leprosy, outlining the sociodemographic, clinical, and epidemiological characteristics of the 107 patients interviewed. Results: The correlations between the variables showed five determinants of HRQoL: late diagnosis, multibacillary forms, reactions, disability diagnosis grade II, and prejudice. The profile of the participants showed that leprosy still affects the lower social classes in historically endemic areas, causing high percentages of secondary injuries that compromise the work capacity and quality of life of the affected people, perpetuating the stigma associated with the disease. Conclusions: The study reinforces the need to implement more effective strategies of disease control, due to the development of severe and disabling forms of leprosy is directly related to poor HRQoL in the same cured patient. Keywords: Leprosy. Quality of life. Stigma.
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Article/Artigo
Leprosy is an infectious chronic granulomatous disease that evolves slowly, manifesting itself through dermato-neurological signs and symptoms: skin and peripheral nerve lesions, especially in the eyes, hands, and feet 1, 2 . Over the millennia, the coping strategies for the disease have been based on compulsory isolation and social exclusion, leading to an entire process of building stigmas that negatively affect the quality of life of affected people until today 3 .
In the 80's the World Health Organization (WHO) introduced multidrug therapy (MDT) for leprosy treatment, bringing the possibility of healing and breaking the chain of transmission of the disease and leading to a substantial improvement in the endemic global indicators 4 . However, new demands related to reducing stigma, promoting social reintegration, and improving quality of life have emerged, prompting the consideration of humanitarian questions and the human rights of people affected by leprosy in public policies related to the disease 5 .
The WHO defines quality of life as an individual's perception of their position in life in the context of the culture and value systems in which they live and in relation to their goals, expectations, standards and concerns; this definition considers one's physical and psychological aspects, independence, social relationships, environment, and spirituality/ religion/personal beliefs 6, 7 .
The term health-related quality of life (HRQoL) also incorporates the multidimensional nature and perception of overall quality of life but often cites the impact of an illness/injury on the quality of life 8 . Thus, HRQoL represents the value given to the life span altered by the deficiency, functional status, perception of health, and social opportunity brought about by an illness, accident, treatment, or determined policy 9 .
From the perspective of these new demands, this study aimed to examine the HRQoL of persons in treatment for leprosy in the City of Teresina/PI through the application of the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36),
METHODS
RESULTS
Lustosa AA et al -Leprosy and quality of life outlining the sociodemographic, clinical, and epidemiological characteristics of the participants and seeking to identify the major determinants of poor quality of life.
In this context, Brazil has demands related to the improvement of both the indicators and the quality of life of people affected by leprosy. Leprosy is still a public health problem in the country (prevalence of 2.19/10,000 inhabitants in 2007) 10 , accounting for 92.9% of new leprosy cases in the Americas in 2009. Brazil is also the only country in the world with a prevalence coefficient greater than two cases per 10,000 inhabitants 11 .
Piauí, the seventh state in the country, ranks second in the Northeast in terms of prevalence and detection of new cases; the latter had 4.7 cases per 10,000 inhabitants in 2007 10 . In Teresina the detection rate in children under 15 years was 39 per 100,000 inhabitants in 2008, an indicator that rendered the city hyperendemic 12 .
The disease control strategies have long prioritized the biomedical aspect of leprosy (curing, breaking the chain of transmission, preventing secondary injuries, etc.); however, in recent years some important measures have been adopted in response to demands that go beyond the biomedical aspect of leprosy 5 .
These measures aim at reducing stigma, promoting social reintegration, and improving the quality of life of affected people; their highlights include encouraging the political participation of social movements, using media to help reduce stigma and improve public recognition of signs/symptoms of the disease, health education programs, rehabilitation programs, the inclusion of tools to identify difficulties in daily living activities and in social inclusion from the perspective of the people involved (participation and SALSA scales) 10 . The political and social movements in the leprosy control global context point to a unique opportunity to break the traditional model of segregation/exclusion in the fight against leprosy and to the emergence of a new, humanized/full model. Moreover, the study of the quality of life of people affected by leprosy is incipient in Brazil and represents a major gap in the construction of policies for the integral care of this clientele, from which the main motivation of this study arose. This is a cross-sectional observational study that was conducted among 107 people in treatment for leprosy in eight health units in the Northern area of Teresina/PI (the area of highest endemicity in the city). Male and female patients aged 15 years or more who signed the consent form were interviewed. Patients with a cognitive deficit or doubtful diagnosis and those leaving the treatment or having irregular treatment were excluded.
The clinical and epidemiological characteristics of the study participants were collected from the SINAN database and through patient charts. Personal and socioeconomic data were collected through the application of a semi-structured questionnaire. To assess the impact of leprosy on HRQoL, the SF-36 was administered. The patients were approached according to their schedule for receiving the supervised dose of MDT.
Statistical analysis was carried out through the KolmogorovSmirnov (K-S) test, rejecting the normality hypothesis and implying the choice of nonparametric tests to verify the significance of correlations between the study variables. We used the Pearson χ2, Fisher, Mann-Whitney, and Kruskal-Wallis exact tests for qualitative variables and the Spearman correlation coefficient to measure association (dependence). Original data were tabulated and analyzed using the Statistical Package for the Social Sciences (SPSS) for Windows® version 17.0 (Chicago, USA).
The data collection team underwent training and performed calibration of the survey instruments, and the uniformity in the application of interviews was verified as having strong concordance (90%) by the kappa coefficient. The study consisted of 67 males and 40 females. The average age observed was 46 years (SD = 17.5 years); the minimum age recorded was 15 years, and the maximum was 86 years. The sociodemographic profile was as follows: aged 30 years or older (74.2%), males (62.6%), married/in a stable union (60.7%), with low education (62.6% only finished elementary school), living in urban areas (91.6%), from the lower socioeconomic classes (C1, C2, D, and E = 74.8%), and with a monthly income of up to R$ 1,391.00. Among the respondents, 33.6% reported interference in the work/study routine by leprosy: temporary removal (6.5%), retirement (1.9%), resignation (1.9%), difficulty in working (19.6 %), and permanent disability (3.7%).
Ethical considerations
The clinical characteristics of the study showed a slight prevalence of multibacillary cases (53.3%), a prevalence of late forms of leprosy (tuberculoid, borderline, and lepromatous = 69.2%), a high percentage of grade II disability at diagnosis (10.3%), recurrence in 9.3% of cases, adverse reactions in 33.6% of participants, and the presence of other pathologies (especially chronic diseases) in 34.6% of participants; only 25.2% were under some form of complementary therapy (physiotherapy, psychology, group therapy, etc.).
The epidemiological characteristics revealed that 44.8% of patients were from hyperendemic/very high/high-endemicity areas; 38.3% of respondents live/have lived with someone affected by leprosy, 68.2% of patients took 1 year or more to be diagnosed with leprosy since the initial symptoms, and leprosy detection in 85.9% of cases was by passive demand. As for the leprosy stigma: 70.1% of respondents indicated prejudice as the most negative aspect of the disease, while 74.8% of patients omitted who are affected by leprosy, 27.1% of respondents reported they had suffered discrimination.
Regarding HRQoL, the SF-36 mean scores showed high scores that are consistent with a low compromise of HRQoL by leprosy (Table 1) . However, further statistical analysis revealed that there are some important determinants of the worsening of HRQoL in some patients.
The comparison of the various studied variables between groups resulted in five determinants of HRQoL in leprosy: late diagnosis, operational classification, reactional episodes, grade II disability at diagnosis, and discrimination. Late diagnosis was significantly determinant of the emergence of disability (χ2 test, p = 0.001); it was observed that the degree of disability increased with the delay in detection. Late diagnosis showed a significant difference between sexes (MannWhitney test, p = 0.048); it took the women an average of 12.6 months to receive the diagnosis, while the average for men was 26.9 months.
In terms of HRQoL, late diagnosis (performed 2 years after the early symptoms of leprosy) resulted in a deterioration in SF-36 scores; thus, it was possible to estimate the odds ratio R egarding operational classi f ication, multibacillary forms of leprosy were determinants of the occurrence of grade II disability at diagnosis (χ2 test, p = 0.001), which prevailed in males (odds ratio = 4.8 times; χ2 test, p = 0.0001), and the occurrence of reactional episodes (χ2 test, p = 0.017), with odds ratios 2.8 times higher compared to the paucibacillary participants. Patients with paucibacillary forms of leprosy reported feeling discriminated against (χ2 test, p = 0.001; odds ratio = 05 times) and omit who are affected by leprosy the most (χ2 test, p = 0.003; odds ratio = 4.3 times).
With respect to HRQoL, it was observed that multibacillary forms were crucial to the worsening of the SF-36 scores in: functional status (Fisher's exact test, p = 0.008; odds ratio = 10.4 times; Spearman coefficient, p = 0.008), pain (Mann-Whitney test, p = 0.020), general health (Mann-Whitney test, p = 0.001), and social aspects (χ2 test, p = 0.045; odds ratio = 4.4 times; Spearman coefficient, p = 0.046).
The occurrence of reactional episodes proved to be decisive in making the patient feel discriminated against (χ2 test, p = 0.001); thus, it was possible to estimate odds ratios 4.4 times higher for the occurrence of discrimination among patients that had reactions.
The reactions were shown as a major determinant of the worsening of HRQoL as they resulted in a significant drop in scores for all the SF-36 domains (Table 2) .
Grade II disability at diagnosis was a determinant of making the patient feel discriminated against (χ2 test, p = 0.001), with an estimated odds ratio 4.8 times higher compared to that of patients with no disabilities. Regarding HRQoL, the occurrence of grade II disability at diagnosis proved to be decisive for significant worsening in six SF-36 domains (Table 3) .
Suffering discrimination was significantly determinant of the worsening of scores for the following SF-63 domains: pain (Fisher's exact test, p = 0.001; odds ratio = 14.5 times; Spearman coefficient, p = 0.001), general health status (χ2 test, p = 0.001; odds ratio = 5.5 times; Spearman coefficient, p = 0.001), vitality (Fisher's exact test, p = 0.001; odds ratio = 9.5 times; Spearman coefficient, p = 0.001), and limitations caused by emotional aspects (χ2 test, p = 0.001; odds ratio = 10.3 times; Spearman coefficient, p = 0.001).
DISCUSSION
Sociodemographic, clinical, and epidemiological characteristics of study participants The sociodemographic profile found in this study is consistent with those in other studies conducted in different regions of Brazil, which point out poor socioeconomic conditions as contributing factors to leprosy infection/spread, in addition to biological determinants [13] [14] [15] . These studies suggest that low educational level is directly related to low family income, resulting in poor housing conditions, hygiene, nutrition, and access to health, which in turn promote the appropriate environmental conditions for Hansen's bacillus infection or the spread of the disease in genetically vulnerable individuals. This cyclic process is reflected in the high levels of disability observed nowadays and the high prevalence in children younger than 15 years, which are indicators of delayed diagnosis and the strength of the disease, respectively.
Considering the potential risk of leprosy to lead to disabling deformities and that the disease mainly affects the economically active population, interference in the work and social life of the patient causes economic losses and psychological trauma, especially when it involves the family provider, who may end up unemployed and without social insurance [14] [15] [16] . Regarding the clinical characteristics, it is worth noting that the high prevalence of multibacillary cases and late forms of leprosy (tuberculoid, borderline, and lepromatous) associated with the high percentage of grade II disability at diagnosis are indicative elements of late diagnosis and lack of timely detection of the case 17 . The grade II disability at diagnosis is an indicator of the strength of the disease and is considered high in percentage when it is greater than 10%, so the study's findings suggest that there is a high risk of infection in the region studied 10 . The high percentage of participants with another pathology associated with high leprosy morbidity curiously reflects low use of complementary therapies (physiotherapy, psychology, group therapy). In this case, the literature suggests, there is low supply of specialized services; there is a cultural pattern of omission of the disease coupled with the involvement of economically active people, especially in informal settlements, resulting in little provision for this type of treatment [15] [16] [17] . The epidemiological profile found is associated with an increased risk of contracting leprosy, as the main risk group consists of poor young adults, who reported another leprosy patient in their home with whom they have had intimate and prolonged contact 18, 19 . The risk of contracting the disease is sorted in decreasing order as follows: contact with family members with multibacillary infection, extradomiciliary contact with multibacillary patients, and contact with paucibacillary patients 4 . Thus, the delayed diagnosis of patients in endemic areas influences the maintenance of the transmission chain, resulting in higher disease-related morbidity and indicating the inefficiency of control strategies.
Regarding self-perception of prejudice and stigma, this effect is known to occur in each individual according to similar social behavior patterns. In Brazil, it is suggested that there is a strong tendency to cover up the disease with the support of the family and even of health services 12, 20, 21 .
The health-related quality of life of survey participants
The mean SF-36 scores found in this study are consistent with the literature, which has shown high scores consistent with low commitment of HRQoL by leprosy 13, 22, 23 . It was found that in cases of early diagnosis, leprosy has a low impact on HRQoL, and as the disease progresses to severe and disabling forms, there is a very serious commitment that affects all dimensions of the quality of life of the person involved in treatment or even cured. The survey results in comparison with the literature resulted in the following discussion on the determinants of HRQoL worsening:
Delayed diagnosis
The worsening of HRQoL is associated with delayed diagnosis due to the chronic and progressive disease that evolves according to the patient's immune status, the degree of endemicity of the environment, and other genetic components that facilitate/ complicate the relationship between the host and the bacillus 24 . For susceptible individuals, the delay in diagnosis allows the development of the initial, more benign form (unspecified) into the most disabling and polar forms (tuberculoid, borderline, lepromatous) 15 .
Deformities are rare in patients diagnosed less than 1 year after the first symptoms; these increase to 3.9% when the diagnosis is reached between 1 and 3 years after the first symptoms, rising to 25% when the diagnosis is delayed (up to 8 years of evolution) 25 . Through the percentage of cases diagnosed with physical disability caused by leprosy, it is possible to evaluate both the operational and epidemiological components since the late diagnosis contributes to the maintenance of the sources of infection 26 . In terms of HRQoL, it was found that late diagnosis is an indirect determinant because it is related to the establishment of late forms of leprosy and disabling deformities. Thus, the relationship between delayed diagnosis and worse HRQoL is an indirect measure of injuries caused by a prolonged course of the bacillus in the susceptible host, leading to the emergence of reactions and impairments.
Operational classification
The multibacillary forms of leprosy are related to lower host resistance to the bacillus, and the impact of this type of infection is more severe when there is delayed diagnosis, whereas in paucibacillary cases, there is greater host resistance to the bacillus, resulting in fewer injuries and shorter treatment time 27 . The multibacillary forms are correlated with the degree of the observed disability when compared with paucibacillary cases, even for equivalent periods of illness 28 .
The prevalence of multibacillary forms in males is associated with the delay in seeking medical treatment observed among men, which allows the evolution of paucibacillary forms of the disease 29 and explains the significantly higher risk of secondary injuries found in the male participants in the study.
The significant relationship between multibacillary forms and reactional episodes occurs because the reactions are manifestations of the immune system fighting against the bacillus antigen, resulting in secondary acute inflammatory processes; a high burden of bacilli results in a more intense immune reaction, which leads to a higher amount of reaction episodes 30 . It is noteworthy that type 2 reaction
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is a typical immune complication in multibacillary patients, the most frequent clinical manifestation of which is erythema nodosum leprosum, and that it may be associated with injuries of the nerves, eyes, joints, etc 23 .
The association between multibacillary forms and discrimination occurs because prejudice is historically related to the more pronounced signs of the disease, such as spots on visible parts of the body or physical deformities 21 . The stigma and prejudice experienced by leprosy patients are attributed to the disabilities and deformities 1 . This same reason explains why those patients with paucibacillary disease omit who are affected by leprosy more often, revealing a cultural pattern of coping with the disease and at the same time exposing a defense mechanism in affected patients.
The multibacillary forms are also indirect determinants of HRQoL worsening because they are related to the occurrence of reactions and impairments. The research findings suggest that reactions and secondary lesions may be directly related to the worsening of the SF-36 physical component, while the prejudice and stigma associated with the lesions, which are more visible in multibacillary forms, may result in the worsening of the social aspects.
Reactional episodes and grade II disability at diagnosis These two variables are addressed together because they are closely related, settling in each individual through a complex combination of environmental and biological factors, coupled with delays in diagnosis. The reactions are crucial for the emergence of disability, although they can occur in people who have not suffered from reactions.
These two conditions have been proven to be decisive in the worsening of HRQoL 31 . On the other hand, studies of patients with a lesser degree of disability and a low percentage of responses have shown a low impact on HRQoL of leprosy 22 .
The following are considered to be two plausible causes of poor HRQoL of patients with disabilities and reactions: 1) lesions actually restrict the physical component of HRQoL and directly undermine this aspect, and 2) a historical-cultural association between the leprosy lesions and stigma directly impacts on the mental health component.
It should be noted that the research findings suggest that the reactive episodes are instrumental in the worsening of the SF-36 mental health component. Conversely, there are studies indicating that the reactions can be triggered by psychological disorders, suggesting that it is mental health that is decisive in the emergence of reactions 32 . Given this, it is believed that the process occurs in both directions.
The patient that reported suffering discrimination This variable was not instrumental in the worsening of the SF-36 scores on the two aspects most strongly associated with motor skill components (functional capacity and limitations caused by physical aspects). Thus, this finding suggests that discrimination significantly compromises those aspects related to mental health, including changes in pain threshold.
Pain is a sensory and emotional experience that is completely subjective. Emotions delineate the relationships between pain, fear, and behavior so that both the perception and expression of pain can be mediated and modulated by the unique meanings assigned by each patient to their condition, and they are influenced by sex, gender, beliefs, religion, and culture 33 .
The association between discrimination and leprosy patients' quality of life limitations is treated superficially in studies; most authors consider the impressions or reports of patients, especially regarding former hospital interns at colonies. It is believed that mechanisms similar to those applied to the subjectivity of pain can be associated with the deterioration that leads to discrimination in other SF-36 domains. Historical aspects, knowledge about the pathophysiology of leprosy, and stigma and prejudice are limiting aspects in the various life spheres of affected individuals 34 .
At the end of the survey, it was found that leprosy still affects the lower social classes in historically endemic areas, causing high percentages of secondary injuries that negatively affect the work capacity and quality of life of affected people, thus perpetuating the stigma and the ancient prejudice associated with the disease.
The study of the impact of leprosy on quality of life reinforces the need to implement more effective strategies for early diagnosis and to break the chain of disease transmission since the earliest forms of leprosy showed reduced negative impact on HRQoL. Furthermore, late diagnosis implies the establishment of severe and disabling forms of leprosy, which are associated with a low HRQoL even in a cured patient.
